Prostaglandin E receptor EP4 antagonism inhibits breast cancer metastasis.
Cyclooxygenase-2 (COX-2) expression in epithelial tumors is frequently associated with a poor prognosis. In a murine model of metastatic breast cancer, we showed that COX-2 inhibition is associated with decreased metastatic capacity. The COX-2 product, prostaglandin E(2) (PGE(2)), acts through a family of G protein-coupled receptors designated EP1-4 that mediate intracellular signaling by multiple pathways. We characterized EP receptor expression on three murine mammary tumor cell lines and show that all four EP isoforms were detected in each cell. Stimulation of cells with either PGE(2) or the selective EP4/EP2 agonist PGE(1)-OH resulted in increased intracellular cyclic AMP and this response was inhibited with either EP2 or EP4 antagonists. Nothing is known about the function of EP receptors in tumor metastasis. We tested the hypothesis that the prevention of EP receptor signaling would, like inhibition of PGE(2) synthesis, inhibit tumor metastasis. Our results show for the first time that antagonism of the EP4 receptor with either AH23848 or ONO-AE3-208 reduced metastasis as compared with vehicle-treated controls. The therapeutic effect was comparable to that observed with the dual COX-1/COX-2 inhibitor indomethacin. EP3 antagonism had no effect on tumor metastasis. Mammary tumor cells migrated in vitro in response to PGE(2) and this chemotactic response was blocked by EP receptor antagonists. Likewise, the proliferation of tumor cells was also directly inhibited by antagonists of either EP4 or EP1/EP2. These studies support the hypothesis that EP receptor antagonists may be an alternative approach to the use of COX inhibitors to prevent tumor metastasis.